The objective was to identify the microbiota present on hospital rooms surfaces of a surgical center, to know the susceptibility of the bacteria to antimicrobials and to evaluate the bacterial activity against the disinfectant commonly used in the hospital routine. This is a cross-sectional, 
Introduction Introduction
Even with many advances in the medical field, healthcare-associated infections (HAIs) are still considered a serious public health problem, due to their high morbidity and mortality rates (ROSENTHAL; GUZMAN; ORELLANO, 2003) . Among the HAIs, the surgical site infection (SSI) is one of the main morbidities occurring in the hospital environment in Brazil, staying among the three most frequent infections, representing 14% to 16% of those found among hospitalized patients, prolonging thus, the length of hospital stay (BRASIL, 2009 ). In addition, SSIs are directly related to the causes of death of patients in the postoperative period. According to Centers for Disease Control and Prevention (CDC), in 1999, 77% of deaths were associated with infections, and the majority (93%) involved severe infections of organs and spaces manipulated during surgery (MANGRAM et al., 1999) .
The SSI is an inherent complication of the surgical procedure. Its incidence is associated with multiple factors.
These include the health conditions of the patient, the surgical procedure, and the type of microorganism that causes it.
The origin of the causative microorganisms may be endogenous, originating from the flora of the patient, or exogenous (MANGRAM et al., 1999; YEZLI; BARBUT; OTTER, 2014) . In relation to the exogenous sources of infection, the contamination of the hospital environment, including that of inanimate surfaces, contributes to the multiplication, dissemination and transmission of pathogens of great clinical relevance directly related to cases of infections, and can be transmitted through cross contamination of health professionals, through contact with surfaces frequently handled before contact with the patient or working instruments (YEZLI; BARBUT; OTTER, 2014; BHALLA et al., 2004) .
Therefore, adequate processes of cleaning and disinfection of surfaces become indispensable for the control and minimization of contamination (YEZLI; BARBUT; OTTER, 2014; BREATHNACH, 2013) . Nevertheless, for efficient disinfection, it is necessary to evaluate several factors involved in the choice of the disinfectant, since inadequate disinfection processes are associated with the development of resistant strains (BREATHNACH, 2013) . On this account, although the inadequate and excessive use of antibiotics is still one of the main reasons for the development of resistant microorganisms (BRASIL, 2013) , there are other factors that may also contribute to microbial resistance, among them is the reduced efficacy of disinfectants (LANGSRUD SUNDHEIM, BORGMANN-STRAHSEN, 2003) .
The surveillance of antimicrobial resistance is vital to guide the empirical treatment of infections. The collection and dissemination of routine data on isolated clinical tests may provide more opportune information on the resistance patterns than the traditional methods of surveillance network (SAVAGE et al., 2016) .
Thus, in order to know the microbiological profile of surfaces in a surgical ward, the present study aims to:
analyze hospital rooms surfaces of the surgical center of a hospital in the countryside of the State of Rio Grande do Sul, identify the microbiota present in the sites, know the susceptibility of the bacteria found against antimicrobials, and evaluate the bacterial activity against the disinfectant commonly used in the hospital routine.
Method
This is a cross-sectional descriptive study with a quantitative approach that sought to evaluate microbial samples collected on the surfaces of rooms of a surgical ward in a small hospital in the countryside of Rio Grande do Sul, Lajeado, RS, Brazil, at 2015.
The hospital has a medium level of complexity and has 79 beds, two operating rooms, a recovery room and does not have an intensive care unit (ICU). In order to evaluate the surgical center settings, the admission room, two operating rooms and a recovery room were analyzed. The hygiene of rooms always occurs after each patient leaves. At the time of collection, all environments had already been sanitized and were ready to receive patients.
The sampled surfaces were different in each analyzed room and were chosen because they are surfaces on which more manipulation occurs by health professionals. A table used by nurses, a headboard, a faucet and the door handle were analyzed in the admission room. In the operating rooms, keyboards, computer mouses, armrest supports, and tables of anesthetist and nurses use, and tables of surgical materials were analyzed. In the recovery room were analyzed: telephone, keyboard, computer mouse, computer desk, stretcher rails and faucet.
For the collection of the microorganisms, swabs in Stuart medium were used, which were pressed on the sampled surfaces, stored in the transport medium contained in the swab and placed in a suitable thermal box for the transportation to the Laboratory of Didactic Microbiology, of Univates in order to initiate the microbiological analyzes.
The isolation and the bacterial identification were performed according to the methodologies of the Manual of the National Agency of Sanitary Surveillance (ANVISA) (BRASIL, 2013) . Strains of the same bacterial species, if found on the same surface, were characterized by the colony morphology and by the antimicrobial susceptibility.
After the identification of the microorganisms, the antimicrobial susceptibility test was performed by the agar disc diffusion method according to the standardization of the Clinical Laboratory Standards Institute (CLSI) (CLSI, 2014) . The selection of the tested antibiotics varied according to the classification of the microorganisms, that is, in
Gram-positive and Gram-negative (LABORCLIN, 2013) . The microorganisms that showed resistance to antibiotics were submitted to the antimicrobial activity evaluation test of disinfectant. For the gram-positive bacteria, the 1 μg oxacillin sensitivity or resistance result was reported based on the 30 μg cefoxitin test result. Based on these characteristics, it was possible to verify if the bacterium referred to is the methicillin-resistant Staphylococcus type (MRS) (CLSI, 2014; LABORCLIN, 2013) .
The methodology for evaluating the antimicrobial activity of disinfectant was carried out using the quantitative suspension test based on the European Standard -EN: 1040:2005 at a contact time of 5, 10 and 15 minutes12. The antimicrobial activity was certified with a reduction of at least 5 log in the counting colonies (BS, 2006) .
The disinfectant used in the hospital and tested in the study was the product Optigerm® (General Clean, Brasil), composed of polyhexamethylene biguanide (PHMB) and a mixture of alkydimethylbenzylammonium chloride with didecyldimethylammonium chloride, used on surfaces and non-critical articles.
For the expression of the results, a descriptive analysis of the data was carried out, using absolute numbers and percentage data of the microorganisms found on the hospital surfaces and of the performed tests, using Excel calculation spreadsheet, 2010.
Results
Among the 24 sampled surfaces, 15 (63%) presented microbial contamination, and of them, six (40%) had a growth of more than one bacterial species. The admission room and surgery room 1 were the environments with the highest number of contaminated surfaces, only one of the surfaces sampled at each site did not show bacterial growth.
Among the surfaces, the table of materials, the table of the anesthetist, the telephone and the keyboards were the places that presented contamination in all the rooms where they were analyzed.
Thirty-five strains were found, and the most prevalent bacterium was coagulase negative Staphylococcus (CNS) (n=24), followed by S. saprophyticus (n=8), Acinetobacter sp. (n=2), and E. coli (n=1), the amount in % is indicated in Figure 1 . 
The species of bacteria found on each sampled surface, according to the respective rooms, are presented in Table 1 . There were surfaces that presented different strains of the same species, these were differentiated by the morphology and by their susceptibility to antimicrobials.
The antimicrobial susceptibility test was performed with the 35 strains, and a total of 18 (51%) presented resistance to, at least, one antibiotic. Of these, 12 (67%) were resistant to one antibiotic and six (33%) presented resistance to two antimicrobials.
Among the Gram-positive CNS, penicillin was the antibiotic to which the bacteria showed the highest resistance, 13 (54%) resistant. Yet the S. saprophyticus strains were resistant just to clindamycin, where two (25%) showed resistance. The bacteria that showed resistance to the antibiotic cefoxitin 30 μg were considered oxacillin-resistant because, according to the Clinical and Laboratory Standards Institute (CLSI, 2014) , the result of the sensitivity or resistance of oxacillin 1 μg should be based on the result of the test with cefoxitin 30 μg . However, the penicillin and cefoxitin discs are used to predict the sensitivity of the bacterium to all beta-lactams. Therefore, Staphylococcus sp., penicillin and oxacillin resistant are resistant to all beta-lactam antibiotics (CLSI, 2014) . Gentamicin has been increasingly used instead of cephalosporins for surgical prophylaxis in an attempt to reduce the infection rate by
Clostridium difficile (SRISUNG et al., 2017) .
Among the Gram-positive CNS, penicillin was the antibiotic to which the bacteria showed the highest resistance, 13 (54%) resistant. Yet the S. saprophyticus strains were resistant just to clindamycin, where two (25%) showed resistance. In this study, all resistant coagulase negative Staphylococcus (CNS) presented resistance to penicillin. And four of them (31%) presented, simultaneously, resistance to oxacillin, and it is possible to characterize them as
methicillin-resistant Staphylococcus (MRS).
According to figure 3, the three Gram-negative bacteria found were resistant to cefatzidime and just E.coli showed resistance to more than one antibiotic. For the evaluation of the antimicrobial activity of the disinfectant applied in the hospital, only strains that showed resistance to the antibiotics were used, and none of them presented bacterial growth after the contact times of 5, 10 and 15 minutes.
Discussion
In the present study, 92% of the bacteria identified on the surfaces belonged to the genus Staphylococcus sp., Although CNS are not clinically relevant in community-acquired infections, since they are part of the normal microbiota of humans, they represent the second major causative agent of SSI in the hospital environment, after
Staphylococcus aureus (AMARAL et al., 2013; ALEXANDER et al., 2013) . Associated, more frequently, to urinary infections, infections related to permanent devices, endocarditis of natural and prosthetic cardiac valves, and postoperative osteomyelitis and endophthalmitis (BERNARDI; PIZZOLITTO; PIZZOLITTO, 2007) . However, CNS bacteria acquire pathogenic potential only when exposed to a variety of factors, among them, microbial load, the patient's immunological status, and the treatment and procedures to which they are exposed, acting as opportunistic bacteria that cause infections (MANGRAM et al., 1999; BRASIL, 2013 ). Yet, the most important factor in the pathogenicity of CNS strains in the hospital environment is the acquisition of antimicrobial resistance (SANTOS,
2004).
The incidence of resistant CNS in the hospital environment, including patient samples, has been increasing gradually and is being cited by several authors (AMARAL et al., 2013; BARRETO, PICOLI, 2008) , mainly to oxacillin, an antimicrobial used as the first choice for the treatment of resistant staphylococcal infections. This fact contributes to the selection and dissemination of resistant strains, and the use of other antimicrobials of broad spectrum is necessary (SANTOS, 2004) . The present study confirms this data, presenting 16% of the strains of CNS found as methicillin-resistant Staphylococcus (MRS).
In reference to the strains of S. saprophyticus identified in this study, no studies were found specifically related to its incidence in the hospital environment, as well as in surgical centers. However, its growth cannot be ruled out, since in most studies only the CNS class is mentioned, they are not identified separately. The strains isolated in the research presented sensitivity to most of the antimicrobials, only two (25%) of the eight strains were resistant to clindamycin. Its incidence may be related to the fact of being commonly found on the skin, not representing great clinical relevance in this case. However, for being part of the periurethral and mucosal microbiota of the urinary and genital tracts, it is frequently related to cases of urinary infection, already considered the second major cause of the pathology (HIRZEL, 2004) .
Acinetobacter sp. is a typical microorganism of a hospital environment, mainly in the intensive care unit (ICU), where they are responsible for considerable mortality rates and, in most cases, presents multiresistance. Microorganisms of the genus Acinetobacter are able to survive for a long time on inanimate surfaces (URBAN; SEGAL-MAURER; RAHAL, 2003; WEBER et al., 2010) . In the present study, its incidence was low if compared to Gram-positive bacteria, besides presenting high sensitivity to the tested antimicrobials, differing from other studies (URBAN; SEGAL-MAURER; RAHAL, 2003; WEBER et al., 2010) . This can be explained by the fact that the place of research is a small hospital that does not have an ICU, and consequently, does not treat high risk patients where such microorganisms are found more frequently.
However, the presence of strains on the analyzed surfaces may contribute to the assertion that health professionals can be considered vehicles of contamination, since many of the professionals can perform their functions in other hospitals where there may be contact with Acinetobacter sp. strains, or even by the contact of infected patients transferred from another care unit (WEBER et al., 2010) . In addition, this fact reinforces the need of hygiene care so that such strains cannot be disseminated affecting patients and causing serious infections (BHALLA et al., 2004; BREATHNACH, 2013) . The same refers to the E. coli strain found, indicating a possible cross-contamination, since they are more restricted bacteria to environmental/fecal contamination, often associated with infections of abdominal surgeries (BREATHNACH, 2013) .
In relation to the surface disinfection, the European Committee for Standardization protocol (CEN) (BS, 2006) states that, in order to demonstrate the efficacy of the disinfectant, the reduction in the population density of the inoculum is necessary in, at least, five log units after time of contact with the bactericidal agent. The disinfectant tested in this study showed a proven antimicrobial activity (BS, 2006) , inhibiting the growth of microorganisms with a population density of 107 CFU / mL in the three analyzed contact times The results allow us to infer that the evaluation of the microbial load of surfaces is useful in the investigation of possible sources of contamination, since the surfaces of the analyzed surgical center can be considered reservoirs of microorganisms of clinical relevance already related to SSI (YEZLI; BARBUT; OTTER, 2014; BHALLA et al., 2004; AMARAL et al., 2013) , as CNS bacteria, the main pathogen found on the evaluated surfaces, contributing to the occurrence of cross-contamination (BHALLA et al., 2004) .
The SCN is a microorganism present in the normal skin and mucosal microbiota (BRASIL, 2013) and oxacillin-resistant strains are being frequently found in the hospital environment and in cultures of patients diagnosed with SSI (AMARAL et al., 2013; BARRETO; PICOLI, 2008) . However, it is worth emphasizing that, in order for the disease to occur, other factors need to be evidenced besides the direct contact with the pathogen, among them we can include the exposed microbial load, the immunological status of the patient, the treatment, and the procedures to which they are exposed to, besides the antibiotic resistance capacity that the bacterium can present (MANGRAM et al., 1999; BRASIL, 2013) .
Conclusions
The surfaces analyzed in this study showed microbial contamination, mainly of Staphylococcus sp. bacteria with predominance of CNS, which are directly related to cross-contamination, becoming a risk to patients. Regarding to the antimicrobial resistance, the presence of MRS strains in the evaluated sites evidences the potential for resistance that CNS can acquire.
There were no results of simultaneous resistance between antibiotics and disinfectants, but the presence of Enterobacteria in the study indicates a greater care and attention to proper cleaning, because even if the disinfectant has had its microbial activity proven, measures of hand hygiene and care regarding the process of cleaning and disinfection are necessary, evaluating the time of exposure of the surface, in order to avoid the recurrence of microbial contamination.
In this case, we have to highlight the importance of further studies to quantify the role of contamination in cases of infection, correlating it with episodes of hospital infections. Besides the realization of other collections for further research of different sources of contamination, with the aim to identify possible sites and think of viable strategies to interrupt or minimize the risks of cross contamination among patients, environment and professionals.
